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* Productivity programmers

problem in application j;\\
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 Efficiency programmers focu " /5=

 What kinds of frameworks
efficiency layer provide?
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SEJITS

* Selective

* Embedded
* Just-In-Time
e Specializers
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Pattern Specific Optimization

Patterns

e Stencil

* Linear Algebra
* Reduction

* Support Vector
Machine
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Tools

* Python

e C/C++

* OpenCl

* OpenMP

* Chisel, FPGA
e LLVM
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OpenTuner Integration

* Originally homegrown auto-tuning
* |nitial integration with OpenTuner

* Using refactored opentuner api
— Opentuner/examples/py_api.py
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Parameters

* Relatively small ranges
* Small number of parameters

Stencil example
manip = ConfigurationManipulator()
manip.add_parameter(PowerOfTwoParameter("unroll_factor", 1, 4))
manip.add_parameter(PowerOfTwoParameter("block factorl", 4, 8))
manip.add_parameter(PowerOfTwoParameter("block factor2", 4, 8))
manip.add_parameter(PowerOfTwoParameter("block_factor3", 4, 8))
# hack to induce parameter retry
manip.add_parameter(IntegerParameter("x", -10, 10))
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Drives AST transformation

LIPSt fOr = Lr2e.fine (Fer)

inner For = Optimizer.FindInnerMostLoop () .find(first For)
Cree = gptintzer  unrall (treg, 1nner For, unrcoll Tacton)
Inner, Firgt = optimizer block lLeops |
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Before 13600 x 1697 pixels

FunctionDecl
void stencil_kernel(...)

params[0] params|1] / params[2] defn[0] \defn[1] fefn[2] lefn[3]
left right it est incr hody[0]

StringTemplate
template: <<<
clock_t start_time
>>>
func left right left right arg init est
BinaryOp
LIE
left right left right

@ @ n5170461712
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After 46824 x 2215 pixels

For

ody[13] body[14]

body[15]\_body[16]

target salue arget value
BinaryOp BinaryOp
ArrayRef ArrayRef
eft ight eft ight left ight eft right
func args[0] args[1] args(2] func args[0] args[1]
args[0] ~args[1] args|2] args[0]  hrgs[1] args[2] args[0] args[1] args[2] args[0]  fargs[1] args[2] ‘args[0]
eft right left ight eft ight left ight
> Gormo> o> (g ) G o> Gy G Gt
left ight
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Sample Run

* Intel E5-2667v2, 3.30GHz

* Laplacian 3d Grid size 1028x128x128
e 500 trials

* Best time 0.0506

* Average time 0.1637

* Worst time 1.6589

e Bestis 3x versus average, 30x better than
worst
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Laplacian 3d

Grid 51273
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Laplacian 3-d
Grid size 512, 256, 128
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Current Work

e Hindemith
e HPGMG
e Chisel FPGA backend
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OpenTuner Todo

Tuning space relationship to work sizes
Threading issues

Small search spaces

Hierarchical search spaces

Composition of tuning parameters across
specializers
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Thanks

2/9/15

Chick Markley

16




_7A\SPIRE

Spring 2014

Wish list

* Hierarchical
— Gpu vs. MIC
— Compiler
— Compiler flags

* Composition & Fusion
— DSL

— compilers



